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ders of the engine. A control assembly includes a pres-
sure switch structured to determine pressure within the
vaporization structure to the extent that a decrease of
the internal pressure below a predetermined level
causes activation of the delivery systems and a continu-
ing supply of water and gasoline mixture to the vapori-
zation assembly until the predetermined pressure is
reached and maintained.

8 Claims, 8 Drawing Figuores
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FUEL VAPORIZATION SYSTEM FOR AN
INTERNAL COMBUSTION ENGINE

BACKGROUND OF THE INVENTION
1 Field of the Invention

The present invention 1s directed towards a system

for vaporizing a liquid mixture of water and gasoline by
~ heat derived from the exhaust manifold and feeding the
~ vaporized mixture along with controlled air quantities
from the carburetor to the individual cylinders of the
engine. o
2. DESCI‘IpthH of the Prlor Art

- There 1s'a long standing goal in the automoblle indus-
- try to design and structure an internal combustion en-
gine and/or regulate fuel composition for the purpose
of obtaining better gas mileage for conventional auto-

mobiles and like vehicles. A number of devices and/or

methods have been designed, some of which have lead

to a certain amount of success in reducing mileage to

some extent. However, frequently these prior art at-
- tempts are impractical since they require major modifi-
cation to existing internal combustion engines (hereinaf-
ter referred to as IC engines) or otherwise cause dam-
age to existing IC engines when fuel composition is
modified.

~ One concept which has been explored for many years
- 1s the injection of water along with gasoline or like

liquid fuel into the combustion cylinders of an IC en-
- gme. This concept, in certain applications, increases
work efficiency, rate of expansion and uses less gaso-

hne. However, a vast number of the attempts to utilize

water or water vapor are directed specifically to the

1njection of water into the combustion cylinders down-
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carburetor. The control valve, being synchronized with
the carburetor, further directs the vapor fuel into the
intake manifold and to the individual combustion cylin-
ders of the engine. Additional features of the present

‘invention include a control means including a switching

assembly interconnected to a source of electrical power
such as a battery and further interconnected in control-
hing relation to both the fuel delivery system and the

- water delivery system upstream of the exhaust mani-
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fold. The control means further regulates liquid fuel
flow from a source, such as a conventional gasoline

‘tank, to the carburetor and also from the fuel supply to

the vaporization means as set forth above. Accordingly,
when the fuel vaporization system is operated, flow of

- gasolme or liquid fuel to the carburetor is eliminated
‘and, accordingly, the carburetor merely acts to control

or regulate air flow to the individual cylinders. The
subject fuel vaporization system serves to regulate the

- flow of the vaporized fuel mixture to the individual

cylinders in synchronization or conjunctlon with alr-

- flow from the carburetor.

By virtue of the above, an internal combustlon engine

1s allowed to efficiently power an automobile or like

5 ‘vehicle while at the same time including performance

characteristics such as extremely high mileage with no

~ loss of performance by the IC engine and substantially
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stream of the carburetor. Heat from the combustion of 35

the gasoline 1s relied upon to further vaperlze the in-

jected water.

As set forth above, while concepts of the type de-
scribed above are operative in certain applications, none
has resulted in technology which seriously increases the
amount of mileage an automobile can travel on a gallon
of gasoline or like fuel. Accordingly, there is a need in
the automobile industry for additional technology di-
rected to the modification of substantially conventional
IC engines to the extent that mileage will be greatly
increased without requiring significant structural modi-
fication of the engine itself or elaborate changes in the
composition of the fuel mixture utilized.

SUMMARY OF THE INVENTION

The present invention comprises a fuel vaporization
system primarily designed for use with an internal com-
bustion engine of the type intended to power automo-
biles or like vehicles. Primarily, the system comprises
the independent but concurrent delivery of liquid fuel
such as gasoline and water to a vaporization means. The
vaporization means 1s in the form of a vaporization tube
mounted on the interior of or in heat receiving relation
to the exhaust manifold of a typical 1C engine. Conduit
means are structured within the tube and defines a path
of travel of the fuel-water mixture such that sufficient
time elapses before the mixture exits the vaporization
tube in the form of vapor. The time of travel of the
fuel-water mixture is sufficient to allow requisite heat
transfer to accomplish total vaporization of the mixture.
The exiting vapor fuel is directed through a vapor con-
trol valve which is mechanically linked or otherwise
designed to operate in cooperation with a conventional
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reduced toxic gas emission.

The invention accordingly comprises the features of
construction, combination of elements and arrange-
ments of parts which will be exemplified in the con-

struction hereinafter set forth, and the scope of the

invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

'For a fuller understandlng of the nature of the present
invention, reference is made to the following detailed -
description taken in connection with the accompanying
drawings, in which:

FIG. 1 1s a schematic representation of the subject
fuel vaporization system as it relates to an internal com-
bustion engine.

FIG. 2 is a schematic view of the subject system and
its relation to the exhaust manifold.

FIG. 3 1s the system and its relation to the intake
manifold of the subject engine.

FIG. 4 1s a detailed schematic view of the introduc-
tion of both water and liquid fuel to the vaporization
means of the present invention.

FI1G. 5 1s a schematic representation of the control
means of the present invention.

FIG. 6 1s a schematic representation of the vaporiza-
tion means of the present invention in a casing structure.

FIGS. 7TA and 7B are schematic representations of
the water and fuel mixture within the vaporization
means of the present invention.

Similar reference numerals refer to similar parts
throughout the several views of the drawings.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

As best shown in FIG. 1, the present invention is
directed towards a fuel vaporization system of the type
designed to be incorporated in a conventional internal
combustion engine generally indicated as 10. Further
with reference to FIGS. 1 and 2, the system comprises
a liquid delivery means including a gasoline or liquid
fuel delivery system generally indicated as 12 and a



4,542,717

3

water delivery system generally indicated a 14. The
water delivery system comprises a water reservoir or
supply 16 which may be in the form of a water storage
tank similar to a gasoline or fuel tank in an automobile.

The water supply 16 includes a water pump 18 which,
when activated, directs water flow along conventional

conduit means 20 to a water lock 22 (see FIG. 4). The
water lock 22 serves as a regulating element to control
or regulate water flow throughout conduit 22 as it trav-
els from the water supply 16 to the intake portion 30 of
the vaporization means to be described in greater detail
hereinafter. Activating contacts 24 are electrically in-
terconnected to a control means serving to regulate
fluid flow and operation of the various components
throughout the entire system. The control means will be
~described in greater detail hereinafter with specific
reference to FIG. 5. The water delivery system further
comprises a water filter means 26 which 1s structured to
remove impurities and the like before entering the va-
porization means generally indicated as 32 (see FIGS. 6
and 7). |

As set forth above, the liquid delivery means further
comprises the fuel delivery system generally indicated
as 12 wherein a conventional fuel tank 28 serves as the
fuel supply in accordance with conventional automo-
bile and internal combustion engine structures. A deliv-
ery conduit 29 delivers the gas from the fuel tank 28
both to the carburetor 31 and to the fuel delivery system
generally indicated as 12. More specifically, a branch
conduit 33 serves to direct fuel first to the carburetor 31
and then to conduit 34 which may be considered part of
the fuel delivery system 12. A carburetor shut-off valve
35 is disposed in the path of normal fuel flow from fuel
tank 28 to the carburetor 31. Upon activation or opera-
tion by the control means generally indicated as 70 (see
FF1G. 5) and upon operation of the subject fuel vaporiza-
tion system, fuel flow to the carburetor 31 1s stopped.
Therefore, the fuel 1s forced to flow through delivery
conduit 34 to a fuel lock means 37.

As best shown in FIG. 4, the fuel lock means 37 also
includes electrical contact points 38 which are electri-
cally interconnected to the control means as shown in
FIG. 5 and as will be explained in greater detail herein-
after. As with the water lock means 22, the fuel lock
means serves to regulate fluid flow from the fuel tank 28
through conduit 37 and beyond to the injection nozzle
39 which is structured to deliver liquid fuel through an
orifice of predetermined size preferably 0.30 inches. A
filter means 40 is also provided in the path of flow of the
liquid fuel, through conduit 37, so as to remove any
impurities. It is readily seen therefore that upon con-
trolled activation by the control means 70 (FIG. 5) both
the fuel delivery system 12 and the water delivery sys-
tem 14 are activated to independently but concurrently
deliver liquid fuel through conduit 27 and water
through conduit 20 to the intake 30 of the vaporization
means generally indiated as 32.

As best shown in F1G. 2, the vaporization means 32 1s
represented in broken lines as being mounted on the
interior of the exhaust manifold 43 and includes an in-
take or inlet portion 30 and an outlet 44. It is obvious
that the vaporization means 32 is mounted relative to
the exhaust manifold 43 so as to be in direct heat trans-
ferring relation thereto and so as to receive heat there-
from from the conventional exhaust of the engine. With
reference to FIGS. 2, 6 and 7, the vaporization means of
the present invention comprise a vaporization tube or
chamber 46 including an entrance zone generally indi-
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cated as 47 and an exit zone generally indicated as 49.
Accordingly, the liquid mixture of fuel and water enters
through intake portion 30 at the beginning of the en-
trance zone 47. Conduit means 30 is mounted on the

interior of the vaporization tube 46 and includes a re-
ceiving portion 51 which in the preferred embodiment

comprises an elongated conduit of substantially straight
line configuration extending from the entrance zone 47
to the exit zone 49 and being of sufficient dimension {0
extend along at least one length of the overall vaporiza-
tion tube 46 or length of the conduit means generally
indicated as 50. The liquid mixture traveling along the
length of the delivery portion 51 next passes into a
return portion 33 comprising a plurality of coils ar-
ranged collectively in a spiral configuration. The return
portion 53 extends from its point of engagement as at 54
located generally at the exit zone 49, along the entire
length of the conduit means 50 to a point or area gener-
ally adjacent the entrance zone 47. The return portion
of the conduit means 50 1s connected as at 53 1n the area
of the entrance zone 48 to the delivery portion 36 and
includes a straight line configuration extending at least
the length of the conduit means 50 and vaporization
tube 46 wherein it ts connected to outlet 44 (see FIGS.
2, 6 and 7). An important feature of the present inven-
tion comprises the overall structure of the conduit
means 50 being of sufficient length so as to maintain the
liquid fuel-water mixture in heat receiving relation rela-
tive to the heat generated by the exhaust manifold 43, a
requisite amount of time sufficient to accomplish com-
plete vaporization of the liquid mixture. Therefore, the
mixture exiting outlet 44 1s in a vapor state and 1s main-
tained in this state as 1t passes through conduit 59.
With reference to FIGS. 1, 2 and 3, the present inven-
tion further comprises a vapor delivery system gener-
ally indicated as 60. The vapor delivery system includes
a conduit 59 defining the path of vapor flow from the
outlet 44 of the exhaust manifold 43 to the intake mani-
fold 61 and the individual entrances to the individual
combustion cylinders as at 62. The vapor delivery sys-
tem 60 includes a vapor control valve 64 (F1G. 2) dis-
posed and structured to regulate vapor flow through
conduit 59 from the outlet 44 to the intake manifold 61.
Again with reference to FIGS. 1, 2 and 3, linkage means
serves to mechanically, or otherwise, Iinterconnect the
vapor control valve 64 with the carburetor 31. This
linkage means 1s generally indicated as 66 and includes
a linkage coupler 67 which may in the conventional
automobile design be represented as an accelerator cou-
pler structure serving to physically operate the carbure-
tor 31. However, in the present invention, the activation
of the vapor control valve 64 is synchronized with and
directly coupled to the operation of the carburetor 31.
Therefore, the linkage means 66 includes a first linkage
structure 69 interconnected to the linkage coupler 67
and to the vapor control valve 64. A second linkage
structure 71 (FIG. 3) serves to interconnect the linkage
coupler 67 directly to the carburetor 31. Accordingly,
depression of the accelerator pedal or conventional
accelerator structure tn the automobile serves to syn-
chronize and mechanically activate both the vapor con-
trol valve 64 and the carburetor 31 in synchronized
relation to one another. This synchronized relation is
necessary due to the fact that the carburetor no longer
has a supply of fuel directed thereto and therefore its
operation 1s merely to control the flow of air to the
entrances 62 of the individual combustion cylinder
communicating with the intake manifold 61 (see FIG.
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3). Accordingly, upon simultaneous activation of the
vapor control valve 64 and the carburetor 31, vapor fuel
passes through the conduit 51 into a divided conduit
junction 73. At this point the vapor mixture is forced
into each of the individual intakes 75 associated with
each of the individual entrances 62 to the various com-

bustion chambers (not shown).

An mmportant feature of the present invention 1s the.

provision of the control means 70 best shown in FIGS.
2, 4 and 5. More specifically, the control means 70 in-
cludes a conventional source of electrical power such as
a battery 80. The battery 1s interconnected to and serves
to power a switching assembly 82 directly intercon-
nected to a manual switch element generally indicated
as 83. The control means further includes a bank of
indicator lights 84 which visually communicates to the
occupant or operator of an automobile the condition of
the subject fuel vaporization system. In operation, the
operator first switches the switching assembly 83 to the
first on position thereby interconnecting poles 1 and 3 as
shown 1n structure 82. This serves to activate the green
light 85 and further serves to open the carburetor con-
trol valve 35 through proper electrical connections as at
86. By virtue of the opening of carburetor control valve
35, fuel 1s allowed to flow directly to the carburetor in
the conventional fashion for the starting of the engine
and for a predetermined warming up period of approxi-
mately 2 minutes. Once the engine is sufficiently warm,
the switch element 83 is switched to the second on
position thereby activating the red light 87 and further
serving to close the carburetor control valve which in
turn eliminates fuel flow from the fuel tank 28 to the
carburetor 31. Instead, fuel 1s directed through the di-
vided conduit 33 through conduit 34 to the fuel delivery
system and the fuel lock means 37. Accordingly, by
virtue of this interconnection, both the fuel lock means
37 and the water lock means 22 are both powered and
ready for activation upon predetermined conditions.
Such interconnections are made through electrical con-
ductors 86 in the conventional fashion. Yellow light 89
serves as a monitoring indicator informing the occupant
of the operation of the system.

An important part of the present invention also in-
cludes the provision of a pressure sensor means which is
disposed and structured to determine the internal pres-
sure of the vaporization means within the interior of the
vaporization intake 30 (see FIGS. 1, 2 and 4). The pre-
sure sensor means 90, while structured to sense the
internal pressure of the vaporization means 32, is further
electrically interconnected through contacts 92 to the
battery 80 and switching assembly 82 and 83. Further,
the pressure sensor means 90 may include proper
switching structure which is interconnected in control-
ling relation to both the water lock means 22 and the
fuel lock means 37.

It 1s readily seen therefore that when the pressure in
the vaporization tube or more specifically, the conduit
means 30, drops below a predetermined pressure, pref-
erably 4.5 p.s.1., the pressure sensor means 90 detects
such an undesirable low pressure and serves to activate
the fuel lock means 37 and the water lock means 22 of
the respective fuel delivery system and water delivery
system. This serves to independently but concurrently
deliver fuel and water flow to the intake 30 of the va-
porization means for the purpose of increasing the rate
of vaporization. The increased vaporization rate in turn
increases the pressure to at least a predetermined given
level (4.5 p.s.1.) sufficient to keep the subject fuel vapor-

10

135

20

25

30

35

40

435

>0

33

60

635

6

1zatton system operating on a continuous basis. The
result 1s the continuous production of a fuel vapor exit-
ing from outlet 44 of the vaporization means 32. The
fuel vapor then passes through the vapor delivery sys-
tem generally indicated as 60. The exhaust generating
from the exhaust manifold 61 exits through conven-

tional exhaust structure 11 in the normal fashion.

It will thus be seen that the objects of the present
invention as set forth above and those objects made
apparent from the preceding description are efficiently
attained and since certain changes may be made in the
above construction without departing from the scope of
the invention, 1t 1s intended that all matter contained in
the above description or shown in the accompanying
drawings shall be interpreted as illustrative and not in a
[imiting sense. It is also to be understood that the fol-
lowing claims are intended to cover all of the generic
and specific features of the invention herein described,
and all statements of the scope of the invention which is
a matter of language, might be said to fall therebetween.

Now that the invention has been described,

What 1s claimed is:

1. A fue] vaporization system of the type primarily
designed for an internal combustion engine in an auto-
mobitle or like vehicle, said system comprising:

(a) vaporization means mounted in heat receiving
relation to an exhaust manifold of an internal com-
bustion engine and structured to vaporize fluid
flow therein,

(b) liquid delivery means including a fuel delivery
system and a water delivery system each structured
to provide independent and concurrent delivery of
liquid fuel and water respectively to said vaporiza-
tion means,

(¢) control means including a switching assémbly
interconnected between a source of elecrtrical
power and said liquid delivery means and struc-
tured to regulate liquid flow of said fuel delivery
system and said water deliver system to said vapor-
ization means,

(d) vapor delivery means disposed downstream of
saild vaporization means and comprising vapor
conduit means at least partially defining said path
of vapor flow and further including a vapor control
means disposed in communicating relation to said
conduit means and structured to regulate vapor
flow therein to the intake manifold,

(e) said vapor control means further compising a
carburetor linkage means interconnected thereto
and structured and disposed to activate a carbure-
tor of the internal combustion engine and regulate
air flow through the carburetor to the plurality of
cylinders of the engine, said carburetor linkage
means being further interconnected to an accelera-
tor structure of the automobile such that manipula-
tion of the carburetor causes concurrent activation
of said vapor control means and delivery of said
fuel-water vapor to the plurality of cylinders of the
engine, | |

(f) said vaporization means comprising a vaporization
chamber disposed in heat-receiving relation to the
exhaust manifold and including an entrance zone
and an exit zone; said vaporization chamber further
comprising conduit means mounted on the interior
of said vapor chamber and structured to define a
path of travel of fluid flow therein from said en-
trance zone to said exit zone, '
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(g) said conduit means being pressurized and includ-
ing a pressure sensor means disposed in communi-
cation therewith and structured for determining
the pressure within said conduit means,

(h) said control means further including a pressure
control means interconnected to said pressure sen-
sor means for regulating pressure within said con-
duit means, said pressure control means intercon-
nected in flow regulating relation to each of said
fuel and said water delivery systems, said pressure
control means being calibrated to maintain at least
a predetermined minimum pressure within said
conduit means, said pressure control means being
structured to cease flow from said hquid delivery
means to said conduit means upon pressure therein
being substantially equal to and greater than said
predetermined minimum pressure,

(i) said vapor control means being cooperatively
structured with said vapor delivery means to cause
delivery of fuel-water mixture to said intake mani-
fold independent of the carburetor of the engine,
the latter interconnected to said vapor control
means through said carburetor linkage means to
regulate air flow in preset proportion to said vapor
mixture and concurrently therewith.

2. A system as in claim 1 wherein said conduit means
comprises a receiving portion extending substantially at
least one length of said vaporization chamber and a
delivery portion substantially extending at least one
length of said vaporization chamber and a return por-
tion interconnecting said receiving portion and said
delivery portion and extending at least one length of
said vaporization chamber.

3. A system as 1n claim 2 wherein said receiving por-
tion comprises a substantially straight line configuration
and 1s disposed 1n fluild communicating relation between
sald entrance zone and said return portion, the latter
comprising a continuous coil construction connected in
fluid communication from said receiving portion to said
delivery portion, said delivery portion extending in
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fluid communication from said return portion in a sub-
stantially straight line configuration to said exit zone.

4. A system as in claim 3 wherein said receiving and
delivery portions are configured and disposed to define
fluid flow therein in substantially parallel relation and in
a common direction, said return portion configured and
disposed to direct fluid flow along a substantially spiral
path of travel and in a direction opposite to that of said
delivery and said receiving portions.

5. A system as in claim 1 wherein said control means
includes a carburetor control valve disposed in fluid
regulating relation between a source of fuel and a carbu-
retor of the internal combustion engine, said control
means structured to eliminate fuel flow through said
carburetor valve and to the carburetor during fuel flow
between said source of fuel and said fuel delivery sys-
tem. |

6. A system as in claim 5 wherein said switching
assembly 1s powered and interconnected to selectively
eliminate normal fuel flow to the carburetor and said
linkage means is structured to cause regulation of air
flow and vapor flow to the intake manifold upon actua-
tion of the carburetor and said vapor control means
respectively through manipulation of said accelerator
structure.

7. A system as in claim 1 wherein said fuel delivery
system comprises a fuel lock means disposed in and at
least partially defining a path of fuel flow from a fuel
source to said vaporization means, said fuel lock means
structured to control fuel flow to said vaporization
means and interconnected in regulated relation to said
control means.

8. A system as in claim 7 wherein said water delivery
system comprises a fuel lock means disposed in and at
least partially defining a path of water flow from a
water source to said vaporization means, said water
lock means structured to regulate water flow to said
vaporization means and being interconnected in regu-

lated relation to said control means.
¥ F F S 5
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